As the frequency of major disasters rises and the world confronts a life-threatening pandemic, resilience investigators are asked to contribute their knowledge and perspectives to help communities and societies prepare and respond more effectively. In response to this call to action, the purpose of this commentary is to consider strategies for promoting resilience in children and youth in the context of the developmental science on disasters, applying two lenses: (1) a resilience framework based on decades of resilience science and (2) observations of the challenges posed by an unfolding pandemic. We begin by highlighting the multisystem threats posed by the COVID-19 disaster. Then, we discuss the significance of disaster in the history of resilience science and the emerging consensus in support of a systems definition of resilience. Principles of a systems approach to resilience are delineated briefly along with the concept of negative and positive cascades in disaster. General findings from the research on "what matters" for resilience of children in disasters are highlighted with illustrative reference to COVID-19. Striking parallels are noted in resilience factors observed across systems at the level of children, families, schools, and communities. Implications of a multisystem resilience perspective for action to promote the resilience of children and youth are described, both generally, in preparation or response to disaster and, more specifically, in consideration of COVID-19.

Definitions of disaster vary, although most definitions include the core idea of circumstances that cause large-scale disruption threatening the lives of many people. Some research on disaster in child development is focused only on natural disasters (e.g., hurricane and earthquake) or technological disasters (oil spill) or blends of these categories, as happened during Hurricane Katrina when levees collapsed or after the 2011 earthquake/tsunami in Japan and resulting meltdown of Fukushima (Osofsky & Osofsky, [@CR54]). Some reviews include these disasters plus terror attacks (e.g., 9-11) that share the features of sudden onset and large-scale damage, but exclude war (e.g., Furr et al., [@CR19]). Other reviews include diverse adversities that affect large populations with life-threatening potential harm, including pandemics, war and terror, and natural disasters. Efforts to distill knowledge from research on the effects of disaster on child development frequently include wide-ranging types of mass-trauma experiences because the nature of risks and responses mobilized by disasters for children are similar, as are the strategies implicated for supporting child well-being in the context of such threats (e.g., Danese et al., [@CR10]; Masten & Narayan, [@CR45]; Masten & Osofsky, [@CR47]; Masten et al., [@CR46]; Peek et al., [@CR58]). In alignment with a broad perspective, we adopted the following definition of disaster proposed by Aldrich ([@CR1]): "an event that suspends normal activities and threatens or causes severe, communitywide damage" (p. 3). For purposes of this commentary, historical trauma and related intergenerational adversities associated with oppression and racism, which represent profound threats to human development (Comas-Diaz et al., [@CR8]), are discussed primarily as moderators of risks and harm from COVID-19.

COVID-19: A Multisystem Disaster {#Sec1}
================================

Pandemics, including COVID-19, are disasters with enormous impact. This pandemic has upended the lives of people in communities across the world, with huge and mounting costs measured in human lives and economic damage, as well as altered hopes and dreams. As a multisystem, cascading disaster, it calls for multisystem responses and coordinated integration of the best science we have for application to solutions (Yoshikawa et al., [@CR80]). In this commentary, we focus on the needs of children in an effort to glean guidance from resilience science that has focused on children.

COVID-19 poses a global threat as the novel coronavirus spreads across the world. This pandemic is causing not only dangerous infections at the individual level but also disrupting the operations of virtually all systems essential to human life and desirable for human well-being, including family life, healthcare, work, education, economies and financial operations, transportation, manufacturing, emergency and other social services, recreation, and the functioning of governments from the local to national level, global institutions such as the United Nations or World Bank, and humanitarian agencies that operate around the world. Risks to human life span all of these levels and the challenges continue to change as the pandemic unfolds. Concomitantly, responses to the virus are mobilized at multiple levels as systems respond to the disruptions and threats posed by the pathogen.

The pandemic poses many challenges to children and their families. Individual children, as well as their family members and friends, face the reality and the fears of separation and loss and all of the grief and hardships that may follow. At the individual level, the virus challenges survival directly through infection and illness, stimulating a complex response of biological systems that respond to such challenges. Individuals are more or less vulnerable to the infection, depending on many factors, including their age, general health, and how well their immune system is currently working. Some of these vulnerabilities, for example, those related to age or underlying health conditions, were noted quickly and others remain unknown as of yet. When individual responses to infection are not adequate for recovery, medical intervention is necessary for survival and then the quality of resources and access to quality interventions are crucial. That access can depend on many factors, including inequality as well as a healthcare system that has exceeded its capacity to care for new patients.

A child's or parent's survival may require the best medical care and services that a healthcare system can offer at a time when there is tremendous pressure on medical services. Access to essential medical treatment is influenced not only by supply and demand but also by historical discrimination, poverty, and marginalization. In the USA, COVID-19 is exposing life-threatening racial/ethnic disparities in vulnerability to severe illness and death, as well as in access to healthcare (Webb Hooper et al., [@CR77]).

Efforts at multiple system levels can be directed at preventing exposure to COVID-19 infection and these efforts can be observed around the world. Individuals can play a role in self-protection or in protecting other individuals through social distancing, handwashing, and similar measures. Parents play a role by teaching and monitoring these behaviors in their children. If and when a vaccine becomes available, individuals can participate or have their children vaccinated. However, reaching the scale of vaccination required to achieve the public safety goal of herd immunity (Metcalf et al., [@CR50]) is likely to require an all-out multisystem effort led by governments and healthcare officials at many levels, including Federal and State agencies as well as global non-governmental organizations (NGOs) with health expertise, such as the World Health Organization. Leaders in many systems, ranging from schools to religious organizations and governments, can take steps to enforce or support preventive efforts in words and actions by following and modeling social distancing guidelines; closing schools, parks, or restaurants, places of worship, state or national borders; and enforcing quarantines.

Challenges also include adjusting to the consequences of the pandemic on day-to-day life and handling the fear and uncertainty of an unexpected shock, again at multiple levels. The lives of children and youth to date have been disrupted in multiple ways as efforts to contain the novel coronavirus required schools, childcare centers, colleges, recreation centers, libraries, entertainment centers, and many other venues to close down. Play is restricted in many ways and older children are physically separated from their friends and restricted from doing most of the social activities they enjoy, although social media offers some alternatives.

There are also numerous indirect effects of the pandemic on children. Already there is evidence of families postponing regular pediatric health visits and routine vaccines that jeopardize healthy development. Humanitarian agencies and NGOs that provide crucial life-saving programs around the world in support of healthy child development are hampered by travel restrictions, closed borders, and supply shortages. Lost jobs and wages affect the ability of families to provide the basic necessities for their children. Parents and other caregivers who are the key protective factors in the lives of children, buffering them against adversity, may be overwhelmed by the added stresses of their situation.

Parents and caregivers of children are required to contend with all the usual challenges of parenting plus the many tasks of keeping their children safe and mentally healthy during a time of collective danger and stress, often juggling work responsibilities. Some heads of household are required to keep working in hazardous positions that expose themselves and their families to the virus as well as high levels of stress. Others lose their jobs and must deal with the challenges of securing food, housing, and other necessities for their children and any other dependent family members. Government leaders, concomitantly, face the challenges of reassuring their populations while ensuring that there are adequate emergency services, food, communication channels, hospital surge capacity, and other community, state, or national necessities.

As the pandemic continues and cascading consequences compound, such as an extended economic recession or depression, cumulative effects of stress and isolation can be expected to grow, and new challenges can emerge. Children and parents alike may become frustrated, bored, depressed, or irritable. In the worst situations, family violence, suicide, or child maltreatment can occur (Catani et al., [@CR7]; Reifels et al., [@CR61]; Seddighi et al., [@CR63]; Yoshikawa et al., [@CR80]). With recovery and the resumption of school, work, and other aspects of normal or "new normal" life, there may be concerns about new outbreaks, changes required in daily life, or missed opportunities.

Despite these many challenges, which can seem overwhelming, research on human resilience provides hope about the eventual outcomes of most children and families in the wake of this pandemic. Research on how children fare in the aftermath of disasters offers compelling evidence of resilience as well as disaster and trauma effects, with clues to what makes a difference for the well-being of children.

Disaster in the History of Resilience Science {#Sec2}
=============================================

Disasters have played a salient role in the origins and evolution of the research on resilience in children (Masten, [@CR35]). The devastation wrought by World War II led clinicians and researchers concerned with the welfare of children to study the effects of traumatic war experiences on children (Freud & Burlingham, [@CR18]; Despert, [@CR11]; Garmezy, [@CR20]). Subsequently, research on isolated catastrophes affecting children began to delineate the effects of acute onset, unexpected mass-trauma events on children. These included the Aberfan disaster of 1966 in Wales, when multiple slag "tips" from mining were loosened by heavy rain and rushed into the town of Aberfan, burying the elementary school and leaving 116 children and 28 adults dead (Lacey, [@CR30]). The eerily similar Buffalo Creek disaster in 1972 killed 125 people in a small community when a coal-slurry dam collapsed in heavy rain, sending a wall of water, mud, and debris into the valley below (Erikson, [@CR14]; Gleser et al., [@CR23]). A resulting lawsuit against the coal company documented effects on surviving children and adults, with a 17-year follow-up of the children producing one of the first longitudinal studies of a major disaster on child development (Korol et al., [@CR29]).

Data from Buffalo Creek highlighted a number of findings that would be replicated in later disaster research. There were dose effects showing worse adjustment associated with greater exposure to destruction and death, a range of mental health symptoms, and notable age and sex differences. Girls showed more internalizing symptoms and less externalizing problems than boys. Regressive behaviors were common among the younger children, although older children generally showed more post-traumatic stress and other psychiatric symptoms. Better family functioning in the aftermath of the disaster was related to child well-being. After 17 years, some symptoms (particularly post-traumatic stress) lingered in the child survivors, but many of these traumatized young people were doing okay. Korol et al. ([@CR29]) concluded that most had recovered by adulthood, with no more symptoms than a comparison group, with the caveat that some of the most affected children may have been lost to follow-up.

Research on many other disasters has documented broad effects of disasters on children, discussed further below. These include studies of storms (e.g., tornadoes and hurricanes), floods, ferry or boat accidents, earthquakes, tsunamis, nuclear accidents, terror attacks (e.g., Oklahoma City, 9-11), wildfires, pandemics (e.g., HIV and H1N1), and oil spills, as well as political violence (La Greca and Silverman, [@CR31]; Masten et al., [@CR46]).

It was not long after the idea of resilience emerged in the literature on risk for psychopathology (around 1970) that the variation in responses of children to disasters was folded into this emerging science (e.g., Garmezy, [@CR20]). Now there is a diverse and growing literature on resilience in the context of different kinds of disasters (Danese et al., [@CR10]; Fothergill, [@CR17]; Masten et al., [@CR46]; Peek et al. [@CR58]).

In light of the present global pandemic, research on risk and resilience of children affected by the HIV/AIDS pandemic may be particularly relevant. Caused by a retrovirus (the human immunodeficiency virus; HIV), this pandemic was recognized in 1981 and it has continued to confront the world with evolving challenges. By 2018, according to data reported by the The Joint United Nations Programme on HIV/AIDS (UNAIDS, [@CR67]), 75 million people had been infected with HIV and 32 million individuals had died. The toll of HIV includes millions of children who have become infected, died, or orphaned as HIV/AIDS ravaged regions of the world, such as sub-Saharan Africa. When treatments improved with antiretroviral therapy, death rates fell dramatically, but many individuals still live with the disease and it continues to spread. Now the health of individuals with HIV/AIDS is further threatened by COVID-19, both because of their underlying vulnerability to infection and also because the new pandemic threatens to disrupt access to essential treatments.

The U.S. President's Emergency Plan for AIDS Relief (PEPFAR), initiated by President George W. Bush in 2003, has provided billions of dollars annually to combat the HIV pandemic, the largest investment in a single disease by any government in history, although it appears likely that the global COVID-19 response will eclipse this effort. PEPFAR has had enormous successes in the fight against this retrovirus, saving many lives (Fauci and Eisinger, [@CR15]).

Initially, research on the impact of HIV/AIDS on children was focused on the many risks of contracting the illness and the toll it was taking in the lives of children. Hazards for children included infection and related developmental problems, illness and death of caregivers, domestic violence, family separations, community stigma, disrupted education, and other related issues (Betancourt et al., [@CR4]; Sherr et al., [@CR64], [@CR65]). In a systematic review of the literature on mental health and resilience in HIV-affected children, Betancourt and her colleagues (2013) found few studies focused on resilience. However, the limited data implicated protective factors at multiple system levels, including educational resources, social support from the community, positive parenting or generally well-functioning families, and, in the young people themselves, optimism and active coping. In the time since Betancourt et al. ([@CR4]) called for more research on resilience among children affected by HIV/AIDS, research has expanded to focus more on social protections and strength-focused interventions for children and adolescents whose health and well-being are jeopardized by HIV. Moreover, as the death rate from HIV infection decreased, there also has been a notable change in goals for children, from surviving to thriving (e.g., Sayward et al., [@CR62]).

Throughout the ongoing history of resilience science, studies of children and youth confronting diverse threats, including disasters, have matured and changed (Masten & Cicchetti, [@CR41]). Resilience science has embraced new technologies and statistical approaches that have made it possible to conduct more research in the field, uploading data remotely, for example, and to study resilience at multiple levels of analysis, including brain function. Definitions of resilience have changed over time as well.

Resilience Defined as a Systems Concept {#Sec3}
=======================================

From early in resilience science history, there has been controversy and confusion about the definition of the core construct (Kalisch et al., [@CR28]; Masten & Cicchetti, [@CR41]). Nonetheless, there is a growing consensus that resilience is best defined as a systems concept referring to the successful adaptation of a complex dynamic system to threats or disturbances, drawing on distributed capacity through many processes. In recent publications, the first author (e.g., Masten, [@CR37]) has defined resilience as the capacity of a dynamic system to adapt successfully to challenges that threaten the function, survival, or development of the system. As a system responds to challenge, what we observe is the ongoing result of many processes by which a system's adaptive capacities, often distributed in networks of interconnected systems, are engaged to restore equilibrium or transform the system so it can continue on with its life and development. We observe the adaptive pathway that emerges from the engagement of multisystem adaptive capacity to meet a challenge or series of challenges. In a classic paper on community resilience to disasters, Norris et al. ([@CR53]) defined resilience as a process linking a set of adaptive capacities to a positive trajectory of functioning and adaptation after a disturbance (p. 130).

In our view, there is a compelling rationale for adopting a systems definition of resilience in disasters that is broad enough to integrate resilience research across disciplines but also narrow enough to be meaningful. Disasters are quintessentially multisystemic in nature. It is essential to define resilience to encompass theories and empirical findings across system levels and disciplines, spanning ecology as well as the social and biological sciences, because disasters are multisystem events.

When the system of focus is a living human individual, a systems definition of resilience parallels the integrated systems perspective on development that emerged in recent decades to become the leading metatheory in developmental science (Bronfenbrenner & Morris, [@CR5]; Gottlieb, [@CR24]; Lerner, [@CR33]; Masten & Cicchetti, [@CR41]; Overton, [@CR56]; Zelazo, [@CR81]). The developmental systems approach to resilience that evolved, particularly in studies of risk and resilience in children, aligns well with systems theory in family social science (Becvar, [@CR3]; Walsh, [@CR76]). Until recently, surprisingly, little effort was made to integrate the individual-focused and family-focused theory and research on resilience. Now there is a concerted effort to bring these fields of research together in a multisystem approach (Harrist et al., [@CR25]; Masten & Monn, [@CR42]; Masten, [@CR37]; Henry et al., [@CR26]).

Similarly, there is a growing effort to integrate the study of resilience as it has evolved in the context of other systems important to children and families, most notably schools and communities. Schools, like families, play a critical role in both protecting children from present dangers and nurturing their future resilience, through education and socialization (Lai et al., [@CR32]; Masten, [@CR38]; Masten & Motti-Stefanidi, [@CR43]; Masten et al., [@CR44]; Ungar et al., [@CR70]). Communities support children and families in many ways as well, through after-school and summer activities, libraries, emergency services, and numerous other services. Just as children depend on families for resilience, families depend on communities (Norris et al., 20,008).

Principles of a Systems Approach to Human Resilience {#Sec4}
====================================================

Adopting a systems approach to resilience has a number of implications. In this section, we briefly describe core principles of a systems perspective on resilience. Given the goal of a more unified resilience science, we define these broadly, in the hope they may apply to systems at an individual, family, or community level. These principles are adapted in part from those proposed by Masten & Cicchetti ([@CR41]) for individuals.Human adaptation and development at the individual or social level arises from the interactions of many processes and systems across levels of function, ranging from molecular levels within individuals (e.g., epigenetic and immune system processes) to other social levels involving families, friends, and colleagues, to interactions at the community level (e.g., schools, emergency service systems) or involving more distal macrosystems (e.g., government) that influence the lives of individuals, families, or communities indirectly through policies. Many systems must be engaged in effective planning for and responding to a pandemic.Resilience is distributed across systems and relationships that can be mobilized to respond to challenges and thus resilience should not be viewed as a singular, isolated trait of a person, family, or community, but rather as a broader and multifaceted capacity. The capacity for combatting this pandemic extends across many systems.Resilience is dynamic, changing as circumstances and systems change as a result of many interactions within and between systems. Just as immune systems of individuals fluctuate over time, the resilience of a community or nation to threats of a pandemic will also fluctuate.Resilience for a given system and situation in time can surge through activation or added resources and be depleted in response to demands on capacity. Hospital capacity for handling cases of COVID-19 that require intensive care or ventilators is finite and it will vary as a function of resources, personnel availability and function, and incoming supplies of personnel and equipment.Resilience capacity also changes (increasing or decreasing) as a function of development as the system (individual, family, or community) acquires higher level functions, learns from experience, and eventually---in the case of living individuals---declines. Older children and adults have more capacity than a young infant does for social distancing and other protective actions, as well as enlisting help when they need it. However, an elderly individual with less functional immune capacity has less resilience capacity than a younger person with similar social and economic resources and a more robust immune system. Similarly, communities that have experience with successful efforts to stem the spread of a pandemic will have more capacity to stem another wave.The resilience of an individual, family, or community for one kind of challenge may differ from that same system's resilience with respect to another kind of challenge. Thus, an individual or a nation that has shown remarkable resilience to one kind of threat, such as an economic challenge, can suffer calamity in the face of a pandemic.Resilience can cascade or spread over time by multiple processes, across systems, from one systems level to another, or one generation to another. Infections notoriously cascade but so do adaptive processes to curtail their effects, as described further below.

In the situation of an individual child or adult and COVID-19 infection, risk and resilience before, during, and after infection will depend on many processes within the individual related to health status and immune function, but also the financial and social situation of that individual, the nature of the person's work, school, or living situation, and many aspects of the community, including density and medical surge capacity. Similarly, the resilience of a family will depend on multiple aspects of individual resilience within the family, supports from other families, and many aspects of community support for families and individuals. Communities, in turn, will depend on the resilience of state and national governments and NGOs that may offer resources and emergency surge protection. As a pandemic unfolds, the threats posed to individuals, families, and communities will be changing continually as systems are challenged, restored, or depleted, and as additional help arrives.

Developmental Cascades {#Sec5}
======================

A key implication of a systems view of resilience stems from the salient role of interactions in shaping adaptive function over time. Interactions related to risk and resilience processes can have cascading consequences, spreading negative or positive effects across domains, levels, and even generations, through a variety of potential processes. Developmental cascades in an individual refer to spreading effects resulting from interactions when they result in developmental changes in the person (Masten & Cicchetti, [@CR40]).

Disasters can trigger many kinds of negative cascades, for example, when flooding leads to homelessness and then enduring poverty, or a tornado destroys a school, displacing all the children and injuring some of them, which then leads to post-traumatic stress and later school attendance issues. The cascading negative consequences of COVID-19 are readily observable. Contagion is a striking example of a negative cascade as infection spreads from one person to another, one family to another, and one country to another. The catastrophic effects of rapid spread for survival in the case of a serious disease is illustrated by the limited surge capacity of medical centers to treat seriously ill patients. Efforts to contain the virus have triggered a multiplying negative cascade of social and economic consequences at multiple levels.

Positive changes also can cascade across systems. Brain development can lead to better decision-making and self-regulation and many efforts to promote resilience among children at risk are intended to produce a positive cascade (Masten & Cicchetti, [@CR40], [@CR41]). A growing literature on the spreading effects of early interventions, such as home visiting nurses or high-quality preschool, illustrates positive cascades as early investments lead to later successes in life (Yoshikawa et al., [@CR80]). Doty et al. ([@CR12]) have delineated a conceptual model of positive resilience cascades in families, articulated in the context of preventive interventions to promote better parenting. The explicit or implicit goal of many parenting interventions is to trigger a positive cascade in the family through changing parent behavior as a key lever (Masten & Palmer, [@CR48]). There is growing interest in empirical studies of naturally occurring cascades and interventions to promote positive cascades in the aftermath of disaster (Brown et al., [@CR6]; Masten et al., [@CR46]; Newman et al., [@CR52]; Osofsky & Osofsky, [@CR54]).

Disasters and responses to disaster can initiate positive as well as negative cascading effects. For a contagious pathogen, social distancing and preventive measures such as handwashing and masks worn by individuals can reduce the likelihood of a community exceeding its medical response capacity. Government leaders and public health officials may suggest or demand these measures, but they are implemented at the family and individual level with cascading consequences for hospitals and population survival.

Vaccination against a dangerous infectious agent is the classic example of a protective factor that works by mobilizing and improving the defenses of individuals to the benefit of entire communities. Successful vaccines boost the resilience of the individual immune system to a pathogen and that individual effect in turn, when implemented on a "herd immunity" scale, can protect entire communities and regions (Metcalf et al., [@CR50]).

It is important to note that the behaviors of individuals, families, and communities are interdependent with respect to resilience in disasters as in other kinds of threats. Many of the risk and protective factors for children in the context of disasters, including this pandemic, rely on the collective impacts of the behavior of their families, communities, and governments.

What Matters for Child Well-being in the Context of Disasters? {#Sec6}
==============================================================

Most studies of disaster effects on children have observed dose gradients and cumulative effects of trauma, where children who are exposed to more adverse events or more intense devastation, loss, or disruption show stronger reactions as do children who have past or ongoing histories of adversity (Masten et al., [@CR46]; Pfefferbaum et al., [@CR59]). Preventing added exposure and mitigating ongoing exposure to adversity whenever possible is vital in disaster response, including exposure via media. Yet, extremely disadvantaged families may already carry the cumulative consequences of chronic and even multigenerational trauma or oppression; they confront the new challenges of a pandemic or a hurricane with more vulnerabilities and fewer resources and protective factors to defend against increasing threats and stress caused by cascading disasters.

In terms of COVID-19, there is good reason to be concerned about children who were already struggling with the risks and developmental harms associated with poverty, racism, neglect, food insecurity, homelessness, violence or chaos in the home, or inadequate healthcare. These children are now more isolated and may well have parents under even greater stress. Their homes and families may lack the resources to deal with distance learning or working from home, much less the added burdens posed by a potentially life-threatening infection, unemployment, and having children at home all the time. These children and their families need extraordinary support from their communities, schools, governments, and humanitarian agencies to meet the acute challenges of a pandemic in the context of chronic adversity and deprivation.

Developmental timing of disaster also matters in complex ways (Masten & Osofsky, [@CR47]; Masten et al., [@CR46]; Yoshikawa et al., [@CR80]). For example, younger children may not apprehend the scope of the destruction nor the implications for the future whereas older children and youth may be all too aware of the damage. Older children are out and about more in the community on their own where they can observe disaster effects. Younger children may be protected by lack of awareness, but they are highly vulnerable to separations or loss of caregivers. Early childhood also is a sensitive period for brain development and learning. Older children have stronger ties to friends outside the family and thus have more to lose when friends are harmed or lost. On the other hand, older children and adolescents have more human and social capital in general than young children. They have more advanced neural and cognitive functioning as a result of brain development and experience. Many of the protective/adaptive skills described in the next section are influenced by the maturation of human brain function and related capacities for self-regulation, problem-solving, and planning. Children and youth also gradually gain knowledge about what to do in the face of challenges from many smaller challenges in the normal course of life.

Disaster effects also can vary by the timing in relation to family development in the family life cycle (Walsh, [@CR76]). The COVID-19 pandemic poses different challenges to families with no children, very young children, school-age children, college-aged children, or aging parents, as well as different family constellations (e.g., multigenerational versus single-parent households). Many parents in the pandemic are struggling with work-life balance issues and the suspension of key family supports, such as daycare or school, or the return home due to safety concerns or unemployment of aging parents or young adult children.

Narrative and the rare systematic reviews in the resilience literature on children and youth have consistently implicated a recurring set of factors associated with more positive adaptation in the context of diverse kinds of adversity exposure, including disaster (Gartland et al., [@CR21]; Masten, [@CR36]; Wright et al., [@CR79]; Masten, et al., [@CR46]; Meng et al., [@CR49]). For children, these include close relationships, psychological skills and capacities, and community-based supports.

When individual children are the focus of study, the quality of the parent-child relationships, parent management skills, or family cohesion are frequently identified as protective factors (e.g., Masten & Palmer, [@CR48]; Meng et al., [@CR49]). From this perspective, effects of family functioning represent *contextual* protective influences (Harrist et al., [@CR25]). However, in studies of family resilience, the family unit as a whole is the system of focus. At this level of analysis, too, multiple resilience factors or qualities have been identified. Family resilience factors based on family system theory reflect family dynamics that protect the functions of the family as a whole while caring for individual family members. Protective factors and processes identified at the child and family level show striking alignment (Masten, [@CR37]). We believe that this symmetry extends to other systems, including schools and communities.

Table [1](#Tab1){ref-type="table"} presents a list of broad resilience factors widely observed in the literature concerned with children, youth, and families with expected parallels that might be hypothesized to emerge in systematic reviews of resilience at the school and community level. We believe that widely cited theory and narrative reviews of resilience support this speculation, but additional corroborating evidence is needed (see Berkes & Ross, [@CR2]; Dwiningrum, [@CR13]; Masten, [@CR38]; Norris et al., [@CR53]; Ungar et al., [@CR70]; Vogel & Pfefferbaum, [@CR75]).Table 1Parallel psychosocial resilience factors in human systems at the level of individual, family, school, and communityIndividual children or youthFamilySchoolCommunityNurturing and sensitive caregiversNurturing by family, care of vulnerable membersNurturing by school community, disability servicesSocial capital, care of vulnerable membersClose relationships, trust, belongingClose relationships, trust, belonging, cohesionClose relationships, trust, belonging, cohesionSocial connections, trust, belonging, cohesionSelf-regulation, executive function skillsSkilled family managementSkilled school leadershipSkilled governance, collective efficacyAgency; active copingActive copingActive copingCommunity actionProblem-solving and planningFamily problem-solving and planningSchool problem-solving and planningCollaborative community problem-solving, planningHope, optimismHope, optimismHope, optimismHope, optimismSense of individual meaning and purposeSense of family meaning, purpose, family coherenceSense of school meaning, purpose, and coherenceSense of community meaning, purpose, and coherencePositive views of self, self-efficacyPositive views of familyPositive views of schoolPositive views of communityPositive habits, routinesFamily routines, traditions, celebrationsSchool routines, traditions, celebrationsCommunity routines, traditions, celebrations

Assuming the alignment indicated by this table has merit, it begs the question: Why do these adaptive factors and processes align so well? We suggest that these factors reflect fundamental human adaptive systems that have evolved over time and generations of human evolution, biological and cultural, and that they co-evolved at multiple levels of human psychosocial function in key contexts of human interaction. The first author (Masten, [@CR34], [@CR36]) suggested the same basic idea to explain the "shortlist" of common resilience factors consistently found in research on protective factors in studies of children and youth. However, there is a growing consensus that resilience reflects complex adaptive systems and processes that engage networks of systems at multiple levels (Ioannidis et al., [@CR27]; Masten, [@CR39]; Ungar, [@CR69]; Ungar & Theron, [@CR72]). We propose that resilience processes reflected in Table [1](#Tab1){ref-type="table"} parallel so well because that is the way they evolved and actually operate in the world, as layers of interacting or embedded systems or networks that shape individual and social adaptation and development in human lives.

These resilience factors provide a guide to major psychosocial drivers of resilience that can be mobilized or restored to protect the well-being children or foster recovery in the context of many different kinds of adversities, including disasters. However, it should be noted that this table does not include biological protective factors, such as overall health, immune function, or neurobiological stress regulation or protective factors embedded in governments, economic systems, cultures, including religion, or many other social-ecological systems, nor the protections afforded by financial and material resources. Moreover, communities operate systems that provide clean water, safety, electricity, healthcare, transportation, emergency services, education, and many other services that sustain community function and support families.

While culture is not explicitly included in Table [1](#Tab1){ref-type="table"}, culture infuses every level of resilience (Masten, [@CR36]; Ungar, [@CR68]; Ungar et al., [@CR71]). Human lives and development are deeply embedded in layers of cultural context that influence caregiving, socialization, education, nutrition, identity, family traditions, religious or spiritual practices, values, beliefs, and many other aspects of life. Cultural systems, including religion as well as ethnic traditions, provide many of the guidelines for raising children and traditions or rituals for dealing with adversities (Motti-Stefanidi, [@CR51]). Crawford et al. ([@CR9]), in their article on resilience and spirituality in youth, suggested that religions nurture and support very similar resilience factors to those listed in Table [1](#Tab1){ref-type="table"}. These include close relationships (spiritual and human), social support, self-regulation practices such as meditation or prayer, systems of belief that provide hope about the future and give life meaning and purpose, rituals that ease difficult transitions in life such as the loss of loved ones, and communities that provide a sense of belonging.

Implications of a Developmental Multisystem Resilience Framework in Disaster {#Sec7}
============================================================================

What are the implications of a multisystem resilience perspective for actions to promote the resilience of children and youth before, during, and after disaster? A comprehensive answer is well beyond the scope of this commentary and implications also will vary as a function of disaster parameters. Our comments here are intended to highlight how a resilience lens may contribute to this critically important question.

It is essential in disaster preparedness that the specific needs and issues of children at multiple system levels are included in planning and training (Danese et al., [@CR10]; Masten et al., [@CR46]; Peek et al., [@CR58]; Wisner et al., [@CR78]). Examples include medical supplies suitable for all ages of children and personnel trained to handle medical needs of children; emergency response plans that consider the issues and needs posed by separated families, children with disabilities, groups of children stranded in daycare or schools, and traumatized children. First responders need to understand how children of different ages show trauma and how they may react to separation from their families. Administrators need to understand that first responders are not likely to do an optimal job if the safety of their own children is unknown or threatened. Plans for reuniting families are essential and resilience at multiple levels will be facilitated by normalizing opportunities for children to play, learn, and contribute to recovery in ways suited to their development and skills.

Parents need support to foster the resilience of their families and their children as well as their communities in their roles as workers and citizens. Both parents and news media must consider the impact of media reports of disaster on children in order to plan accordingly. More generally, plans are needed at all system levels for communicating with children and families in disasters (Wisner et al., [@CR78]). Communities and governments can support families through planning in advance for sustaining or restoring safe housing, clean water, adequate nutrition and healthcare, the capacity to work for adults, daycare and school for children, and supporting cultural practices that provide social, emotional, and spiritual support to community members.

The COVID-19 pandemic has posed particular challenges for children, families, schools, and communities because it represents a rare kind of global disaster that many systems were unprepared to confront. While children have, to date, proven to be less susceptible to becoming ill from this novel pathogen, their lives have been dramatically disrupted by school closures, shelter-at-home orders, and other social distancing efforts to contain the rate of infection. Some children have lost family members but many more have lost the normal routines of school, play, social life, vacations, and celebrations marking developmental milestones, such as graduation. There are many signs of frustration and distress, but also observable signs of resilience emerging.

Families, schools, communities, and young people themselves are responding with diverse and creative efforts to learn, teach, play, work, and connect in meaningful ways at a distance. Many organizations have produced video and written advice to parents about how to communicate with children about the coronavirus and when to seek extra help. The remarkably creative team at Sesame Workshop has produced special shows for children and families about the coronavirus and created a web-based set of resources to support families during the COVID-19 crisis, called "Caring for Each Other." Older children and adolescents keep in touch with their friends through social media. Teachers drive by to wave at their students or leave chalk messages on their driveways. Graduation ceremonies are held in parades, in parks, or on speedways with graduates in separate cars.

Each disaster experience holds lessons for future resilience planning at multiple system levels. Hurricane Katrina revealed gaps in emergency and recovery planning for children as did the complex triple disaster of the 2011 earthquake, tsunami, and radiation disaster it triggered with the meltdown of the Fukushima Daiichi nuclear facility (Masten et al., [@CR46]; Osofsky & Osofky, [@CR54]; Reckdahl, [@CR60]). COVID-19 undoubtedly will bring many lessons as well to improve disaster readiness. This disaster has cast a bright light on the costs during a pandemic of inequality in access to healthcare and resources for individuals, families, communities, and whole societies. Children should not need to rely on schools to have adequate food. It also is clear that all school-aged children need access to the internet and the tools and skills for learning online, while educators at every level need more training in how to engage students and teach effectively online.

In some disasters, communities learn that schools need to be strengthened through structural means or training drills to prepare for earthquakes, wildfires, tornadoes, or terror attacks. In this disaster, communities are learning that their schools are not built or structured for the kind of flexibility needed for social distancing and other necessary requirements for protecting against the dangers of a contagious pathogen. Built environments, organizational structures, routines, rules, and schedules of schools may need to transform in the face of this challenge. In addition, this pandemic has underscored the essential roles of childcare and school systems for everyone in communities to function normally.

In the aftermath of disaster, it is important to restore a sense of safety and normalcy. For very young children, the sensitive care of parents and other caregivers and basic routines of daily life in the family can provide the essential safety and sense of normalcy. For older children and youth, the challenge can be far greater because their lives are embedded in many more systems of childcare, school, friendships, work opportunities, and recreational activities that can be much more difficult to restore. As children grow older, they also begin to understand the broader scope of impacts a disaster can bring. Adolescents are well aware that their future opportunities have been altered by a disaster. Thus, for older children and youth, it is crucial to restore hope and pathways of opportunity as well as school routines or social life.

Engaging youth in recovery planning and actions to prepare for future disasters can build that sense of hope for the future as well as immediate feelings of self-efficacy and agency with the potential to counter feelings of helplessness that can accompany the experience of disaster (Masten et al., [@CR46]; Osofsky et al., [@CR55]). The Federal Emergency Management Administration (FEMA) created a Youth Preparedness Council in 2012 of teenagers in grades 8 to 11 who provide youth perspectives to FEMA and support disaster preparedness in their communities. FEMA also includes a section in the Ready Kids program on teen leadership in disasters; teens can volunteer for training in disaster preparedness and community response in a program called "Teen CERT" (Community Emergency Response Team). The Sendai Framework for Disaster Risk Reduction (United Nations Office for Disaster Risk Reduction, [@CR73]) endorsed the concept of children as "agents of change" who should be accorded ways to participate in disaster risk reduction (p. 23). Gibbs et al. ([@CR22]) describe this approach as engaging the "citizen child" in disaster response. The Youth Leadership Program described by Osofsky et al. ([@CR55]) provides an example in a school context following Hurricane Katrina. We assume this kind of intervention with its empowerment of youth engages and reinforces the powerful adaptive systems variously referred to as agency or mastery motivation, self-efficacy, active coping, hope or optimism, and purpose or meaning*.*

In the case of the COVID-19 pandemic, youth can be engaged in multiple ways. Teen volunteers from FEMA's CERT program have engaged in a variety of volunteer activities to help with the COVID response across the country, such as testing site support (Federal Emergency Management Agency, [@CR16]).

Youth can be engaged to help with short-term plans for resuming school, recreational activities, and community celebrations. However, they also could be enlisted to prepare for future disasters likely in their region or new waves of infection. The present pandemic may be a wake-up call for communities to prepare for the accelerating disasters associated with climate change (Paton & Johnston, [@CR57]; Stott, [@CR66]; Van Lange et al., [@CR74]). Youth can play a key leadership role in preparing for climate-related and other future disasters.

Conclusion {#Sec8}
==========

Promoting resilience in disaster is a multisystem challenge, requiring the collaboration and insights of people in many systems and disciplines. Bolstering or restoring key adaptive systems implicated in multiple disciplines on resilience is central, informed by the growing knowledge base on resilience in different systems. However, much more focus is needed on the processes that connect systems and foster positive multisystem cascades of resilience. Integrating and applying the knowledge from different disciplines and systems are going to require not only expertise from many disciplines and sectors, as well as funding, but also informed leadership and teams of responders with the skills and mindsets needed to communicate, cooperate, and coordinate efforts across sectors and levels. Multisystem preparation and effective responses in the context of disasters call for coordinated expertise and cooperation that is likely to require multisystem training and planning at local, state, national, and global levels.

The resilience of children in disasters depends on many systems and adaptive capacities within the child, in relationships with caregivers, families, or friends, and in resources and capacities provided by families, schools, and communities. Each of those systems depends on other systems and resources as well as internal capabilities. Disasters can overwhelm many of the systems that children and families depend on, either simultaneously or in a devastating cascade of challenges. However, disasters also mobilize responses across many systems and motivate better responses in the future. COVID-19 is uncovering many gaps in how well many communities are prepared to meet the needs of children and families in this pandemic as well as the cost to collective resilience of health and socioeconomic disparities. It is imperative to respond now to the pandemic disaster with the best knowledge available on what matters for children and what works to protect them. However, it also is crucial to learn as much as possible from this disaster to prepare for future shocks, both expected and unknown.
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